Cloning, overexpression, refolding, and purification of the nonspecific phospholipase C from Bacillus cereus.
Bacillus cereus secretes a nonspecific phospholipase C (PLC) that catalyzes the hydrolysis of phospholipids to yield diacylglycerol and a phosphate monoester. B. cereus PLC has been overexpressed with its signal sequence in Escherichia coli using a T7 expression system. The expressed enzyme formed intracellular inclusion bodies which were solubilized in the presence of 8 M urea. Renaturation was initiated by gradual removal of urea and addition of zinc ions. The signal peptide was specifically cleaved by a protease, clostripain, added when the urea concentration was 1.5 M. Factors that led to protein reaggregation included rapid removal of urea, use of Tris instead of barbital buffer, and presence of the signal peptide when the urea concentration was below 1.5 M. The folded protein was purified by Q-Sepharose Fast flow chromatography to yield a preparation > 99% pure. The final yield of active enzyme was 30-40 mg per liter of culture. The recombinant PLC exhibited biochemical and kinetic properties identical to those of extracellularly produced PLC from B. cereus. Site-specific mutagenesis of Asn-134 was carried out as a test of the general effectiveness of the refolding procedure.